Angiogenesis in pulmonary fibrosis: too much or not enough?
Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, and usually fatal disease, based on a multifaceted and incompletely understood pathogenesis. Some of the cellular and molecular mechanisms of vascular remodeling have been experimentally explored, and it is obvious that alterations of microvessels are involved in IPF. These can, among others, lead to the development of pulmonary hypertension. In order to understand the process of vascular integrity and repair, it is necessary to identify the factors associated with angiogenesis in IPF. A delicate balance of angiogenic and angiostatic factors regulates vessel homeostasis in normal physiologic conditions in the lungs. Although earlier studies have proposed that IPF is associated with an increase of angiogenesis, there is some more recent evidence that angiogenesis in fibrotic lungs may actually be decreased, causing some controversy in the literature in this area. This review, therefore, discusses the concept of angiogenesis in pulmonary fibrosis and speculates on how the spatial and temporal heterogeneity of IPF might explain the controversial findings about vessel density in fibrotic lungs.